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ABSTRACT

Introduction: Stevens-Johnson syndrome (SJS)
and toxic epidermal necrolysis (TEN) are two of
the most severe dermatologic conditions
occurring in the inpatient setting. There is a
lack of consensus regarding appropriate man-
agement of SJS and TEN.
Purpose: The scientific literature pertaining to
SJS and TEN (subsequently referred to as SJS/
TEN) is summarized and assessed. In addition,
an interventional approach for the clinician is
provided.
Methods: PubMed was searched with the key
words: corticosteroids, cyclosporine, etanercept,
intravenous immunoglobulin, Stevens-Johnson
syndrome, and toxic epidermal necrolysis. The
papers generated by the search, and their refer-
ences, were reviewed.
Results: Supportive care is the most univer-
sally accepted intervention for SJS/TEN. Speci-
fic guidelines differ from the care required for
patients with thermal burns. Adjuvant thera-
pies are utilized in most severe cases, but the
data are thus far underwhelming and

underpowered. Using systemic corticosteroids
as sole therapy is not supported. A consensus
regarding combined corticosteroids and intra-
venous immunoglobulin (IVIG) has not been
reached. Data regarding IVIG, currently the
standard of care for most referral centers, is
conflicting. Newer studies regarding cyclos-
porine and tumor necrosis factor inhibitors are
promising, but not powered to provide defini-
tive evidence of efficacy. Data regarding
plasmapheresis is equivocal. Thalidomide
increases mortality.
Conclusion: Clinicians who manage SJS/TEN
should seek to employ interventions with the
greatest impact on their patients’ condition.
While supportive care measures may seem an
obvious aspect of SJS/TEN patient care, provi-
ders should understand that these interven-
tions are imperative and that they differ from
the care recommended for other critically ill or
burn patients. While adjuvant therapies are
frequently discussed and debated for hospital-
ized patients with SJS/TEN, a standardized
management approach is not yet clear based
on the current data. Therefore, until further
data are available, decisions regarding such
treatments should be made on a case-by-case
basis.
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INTRODUCTION

Stevens Johnson syndrome (SJS) and toxic epi-
dermal necrolysis (TEN) can be life-threatening.
They often occur as a severe adverse reaction to
either a medication or, more rarely, an infec-
tion. Although systemic interventions may alter
the clinical course of these conditions, sup-
portive measures may enhance survival and
expedite their resolution. The characteristics of
these conditions are reviewed and the available
therapies—including systemic agents and sup-
portive management—are summarized.

This article is based on previously conducted
studies and does not involve any new studies of
human or animal subjects performed by any of
the authors.

DISCUSSION

History

SJS was first described in 1922 by A.M. Stevens
and F.C. Johnson in a report of two children
with eruptive fever, stomatitis, and ophthalmia
[1]. The term TEN was first coined by A. Lyell in
1956; he reported four patients presenting with
‘‘a toxic eruption which closely resembles
scalding in its clinical appearance and in the
sensations to which it gives rise in the patient’’
[2].

Definition

SJS, SJS/TEN overlap, and TEN occur along a
spectrum of disease; therefore, this article shall
refer to these conditions as SJS/TEN. Skin biopsy

is often essential in distinguishing SJS/TEN from
clinical mimics. The characteristic pathologic
finding is full-thickness epidermal necrosis. The
sub-classification of SJS/TEN is based on the
extent of epidermal detachment (Table 1) [3].

Clinical Presentation

SJS/TEN may manifest as erythematous or vio-
laceous patches, atypical targetoid lesions, bul-
lae, erosions, and ulcers. The bullae usually
show a positive Nikolsky sign: slipping away of
the upper layers of the skin from the lower
layers when the skin is slightly rubbed. The
hallmark feature of SJS/TEN is mucosal
involvement (present in 80% of cases), with oral
sites more commonly involved than ocular,
genital, or anal mucosa [3]. Systemic symptoms,
while not uniformly present, may precede skin
and mucous membrane findings by 1 to 3 days.
Symptoms may include pain of the skin, eyes, or
other mucous membranes, headaches, rhinitis,
malaise, sore throat, cough, and myalgias.

Disease severity and prognosis can be further
delineated utilizing the SCORTEN criteria
(Table 2) [4]. The SCORTEN criteria were intro-
duced in 2000 by Bastuji-Garin et al. and

Table 1 Classification of SJS/TEN spectrum of disease

Disease
classification

Percent of body surface area with
epidermal detachment (%)

SJS \10

SJS/TEN overlap 10–30

TEN [30

SJS Stevens-Johnson syndrome, TEN toxic epidermal
necrolysis

Table 2 SCORTEN scale

Risk factors present Mortality rate (%)

0–1 3

2 12

3 35

4 58

C5 90

SCORTEN is a measure of severity of illness for toxic
epidermal necrolysis. A score is determined by the number
of risk factors that are present. The higher the score is, the
greater the mortality rate for the patient
The presence or absence of seven risk factors is used to
determine the SCORTEN: (1) age[40 years (2) malig-
nancy, (3) total body surface area affected[10 percent, (4)
heart rate[120 beats per minute, (5) blood urea nitrogen
[28 mg per dl; (6) serum glucose[250 mg per dl; (7)
serum bicarbonate\20 mEq per l. The absence of a risk
factor is scored as zero; the presence of a risk factor is
scored as one. SCORTEN ranges from zero to seven
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identified seven risk factors that demonstrated
excellent agreement between expected and
actual mortality rates. Interestingly, one study
published by some of the authors of the original
SCORTEN paper found that the predictive value
of the SCORTEN is most accurate when calcu-
lated on the 3rd day of hospitalization. There-
fore, Guegan et al. suggest that the SCORTEN
should be calculated not only on day 1, but also
on day 3 of hospitalization [5].

Pathogenesis

Our understanding of the multifaceted patho-
genesis of SJS/TEN continues to evolve. A com-
bination of drug structure and host genetic
factors (such as drug metabolism, immunity,
and T cell clonotypes) contribute to the etiology
of SJS/TEN. Roujeau et al. first noted in 1987
that specific HLA molecules were responsible for
recognition of culprit drugs; they elucidated the
association of HLA-B*12 with oxicam-induced
and sulfonamide-induced TEN in Europeans [6].
Subsequently, dozens of additional HLA alleles
and genetic variants of cytochrome P450 2C
have been associated with SJS/TEN in various
ethnicities and populations. Examples include
HLA-B*58:01 (association with allopurinol-re-
lated SJS/TEN); HLA-B*15:08, HLA-B*15:11,
HLA-B*15:18 and HLA-A*31:01 (carba-
mazepine-related SJS/TEN); HLA-B*15:02 (car-
bamazepine-, lamotrigine-, oxcarbazepine-, and
phenytoin-related SJS/TEN); and HLA-B*51:01
(phenobarbital-related SJS/TEN) [7, 8]. Contin-
ued discovery and elucidation of these predis-
posing factors will undoubtedly play an
increasing role in predicting and preventing
these serious reactions in susceptible patients.

Delayed Hypersensitivity
SJS/TEN, from an immunologic standpoint,
appears to behave most like a delayed-type
hypersensitivity reaction (DTH) [9]. Drug or
drug-peptide complexes are recognized by T-cell
receptors. This results in downstream CD8?
cytotoxic T-cell and NK-cell-mediated cytotox-
icity and cytokine expression [especially of
tumor necrosis factor (TNF)-alpha and

interferon (IFN)-gamma]. These effects drive
and perpetuate the pathogenesis of SJS/TEN.

Fas Ligand
The role of cytotoxic molecules in SJS/TEN has
been an important topic of research. Cytotoxic
molecules provide the basis for many posited
therapeutic approaches to the disease. Fas-Fas
ligand (FasL) interactions were initially thought
to be integral to keratinocyte apoptosis [10]. A
2003 study even demonstrated high levels of
soluble FasL secretion upon drug stimulation by
peripheral blood mononuclear cells obtained
from TEN and SJS patients [10].

Perforin and Granzyme B
Additional studies from the early 2000s high-
lighted the role of perforin and granzyme B
expression in the pathogenesis of SJS/TEN. The
investigators demonstrate that inhibition of
expression of perforin and granzyme B dimin-
ished cytotoxicity. They also reported that
increased levels of perforin and granzyme B
(along with those of TNF-alpha and FasL) cor-
related with SJS/TEN [11, 12].

Granulysin
Granulysin has been identified as the ‘‘key
mediator’’ for keratinocyte death in SJS/TEN
[13]. Researchers demonstrated that granulysin,
produced and excreted by CD8? and NK cells,
was not only the most highly expressed cyto-
toxic molecule in blister fluid, but also able to
induce skin changes mimicking SJS/TEN when
injected into mouse skin. They also reported
that depleting granulysin reduced cytotoxicity
[13].

Management

Supportive Care
Identification and early withdrawal of the
offending medication(s) is the most important
action in caring for a patient with SJS/TEN
(Table 3) [14–16]. Supportive care in a burn
intensive care unit is recommended, with a
focus on assessment and management of air-
way, renal function, fluid and electrolyte
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balance, nutrition, skin and ocular surfaces,
pain control, and prevention of infection
[14–16].

Wound Care
Consensus regarding optimal wound care has
not been reached. Some centers utilize surgical
debridement and whirlpool therapy [17]. In
contrast, others leave detached skin in place to
function as a biologic dressing; this has been
referred to as ‘‘antishear wound care’’ [17]. The
two approaches are a frequent source of dis-
agreement between consulting specialties.

However, patients treated with either debride-
ment or antishear wound care demonstrate
equivalent rates of survival and reepithelializa-
tion [17].

Petrolatum-impregnated gauze and nonad-
herent nanocrystalline gauze containing silver
have not been compared in a controlled fash-
ion. In addition, neither has been compared in
a controlled trial with biosynthetic skin substi-
tutes. Certain centers may opt for one product
over another based on availability, familiarity
with the product(s), and decisions regarding the
frequency of dressing changes. For example,
nanocrystalline gauze may be left in place much
longer than petrolatum-impregnated gauze,
thereby reducing the frequency of dressing
changes.

Environment
Despite the appearance of SJS/TEN mimicking
burns, fluid, electrolyte, and nutrition
requirements differ markedly from similarly
sized burns. Oxygen consumption and carbon
dioxide production for SJS/TEN patients were
in the high-normal range compared to meta-
bolic rates nearly twice the normal range in
patients with burns of similar size. Energy
requirements (in calories) for pediatric SJS/
TEN patients is estimated by the following
equation: (preinjury weight [kg] 9 24.6) ?
(wound size [% of body surface area] 9 4.1)
? 940 calories [18, 19].

Fluid and Nutrition
Fluid replacement requirements are about 30%
lower than the volumes required for burns
affecting similar body surface areas. Fluid
replacement with electrolyte solution (0.7 ml/
kg/% affected area) and albumin solution (5%
human albumin, 1 ml/kg/% affected area) is
recommended, titrating to maintain a urine
output of 0.5–1 ml/kg/h [20, 21]. Maintaining
room temperature of 30–32 �C has been rec-
ommended [22].

Consultations
In addition to dermatologic consultation, oph-
thalmologic consultation is essential. Preven-
tive care, including lubrication, topical

Table 3 A step-wise approach to patients with SJS/TEN

1 Identify and discontinue potential offending

medications/drugs

2 Transfer the patient to an appropriate level of care

(burn intensive care unit)

3 Wound care: nanocrystalline gauze may be preferred

over petrolatum impregnated gauze as these can be

left in place longer

4 Maintain the room temperature at 30–32 �C

5 Monitor ins and outs of fluids and electrolytes.

Replace fluid with electrolyte solution (0.7 ml/kg/%

affected area) and albumin solution (5% human

albumin, 1 ml/kg/% affected area); titrate to urine

output of 0.5–1 ml/kg/h

6 Consultations: dermatology, ophthalmology, and

urology

7 Calculate SCORTEN on days 1 and 3 of

hospitalization

8 Consider adjuvant systemic therapy ideally within first

24–48 h of presentation. These primarily include

IVIG, TNF inhibitor, or cyclosporine A*

h hour, ICU intensive care unit, IVIG intravenous immune
globulin, SCORTEN score of toxic epidermal necrolysis,
SJS Stevens-Johnson syndrome, TEN toxic epidermal
necrolysis, TNF tumor necrosis factor
* The patient’s clinical status and comorbidities should be
considered if adjuvant systemic therapy is being
entertained
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antibiotics, topical corticosteroids, lysis of
adhesions, and, in severe cases, amniotic
membrane transplantation, is effective in
reducing ocular sequelae [23–25]. In patients
with genitourinary involvement, urologic con-
sultation is recommended. Catheterization may
result in lower rates of strictures and scarring;
however, infection risk should be considered
and decisions regarding catheterization should
be made on a case-by-case basis [26].

Adjunctive Therapies

Discussion during inpatient rounding regarding
adjunctive therapies frequently consumes a
disproportionate amount of time when com-
pared to the specifics of supportive care as out-
lined in Table 3 [14–16]. This may occur since
the data surrounding this topic are often con-
tradictory. This article attempts to summarize
the current literature regarding various adjunc-
tive therapeutic options for SJS/TEN. However,
the information in this area is continuously
expanding.

Systemic Corticosteroids
Early observational studies suggested that
patients treated with corticosteroids had signif-
icantly higher rates of infection (including
candida sepsis) and overall complications,
including higher rates of mortality [27–29]. A
seemingly contradictory multicenter European
study noted a ‘‘trend for a beneficial effect of
corticosteroids.’’ However, an updated analysis
of the RegiSCAR study and a systematic review
of case series utilizing the SCORTEN failed to
demonstrate a survival advantage between
patients treated with corticosteroids compared
to those treated with supportive care only
[30–33].

How can these contradictory observations be
explained? It is possible that the early findings
of increased mortality in association with cor-
ticosteroid use have changed; improved
response to therapy may be a result of improved
infection control, wound management, and
other supportive care measures. However, based
on a lack of recent evidence to support their
benefit, the authors would advise against the

use of corticosteroids as single-agent adjuvant
therapy for SJS/TEN.

Intravenous Immunoglobulin (IVIG)
IVIG is one of the most commonly employed
and consensus-approved therapies for SJS/TEN.
IVIG is frequently the first adjunctive therapy
utilized for severe patients seen in the tertiary
care setting. However, IVIG data (of both low-
and high-dose regimens) are also equivocal.

While some case reports have posited that
IVIG treatment improves survival in SJS/TEN,
the largest restrospective analysis of IVIG treat-
ment in SJS/TEN concluded that IVIG did not
confer a statistically significant mortality bene-
fit compared to SCORTEN-predicted mortality
[34]. Furthermore, multiple case series,
meta-analyses, and systematic reviews have
failed to demonstrate a statistically significant
survival advantage in patients treated with IVIG
when compared with supportive care alone
[35–41]. In summary, while IVIG is a reasonable
approach to treating patients with SJS/TEN, it is
reasonable to advise prioritizing and optimizing
supportive care measures and considering
potential risks particular to each patient prior to
initiating IVIG therapy—especially older
patients and patients with renal, thrombotic, or
cardiovascular disease.

Tumor Necrosis Factor (TNF) Inhibitors

Etanercept and Infliximab A small number of
case reports have described treatment of SJS/
TEN with TNF inhibitors, such as infliximab and
etanercept, within the last 8 years. The reports
suggest that TNF inhibitors may halt progres-
sion of skin detachment and induce re-epithe-
lialization. In addition, the agents appear to
confer a survival benefit to the patients when
compared to SCORTEN-predicted mortality
[42–45].

Thalidomide The potential therapeutic effect
of thalidomide for TEN was evaluated in a single
randomized placebo-controlled trial. In contrast
to the other TNF-alpha inhibitors demonstrating
benefit, thalidomide increased mortality. There-
fore, the trial was consequently stopped [46].
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Cyclosporine A
Cyclosporine A, dosed at 3–5 mg/kg per day,
may slow progression of SJS/TEN. Case reports
and case series have noted improved survival of
these patients as compared to SCORTEN pre-
dictions of SJS/TEN patients. The RegiSCAR
cohort is a European registry of patients with
severe cutaneous adverse reactions (SCAR) to
drugs collated in an effort to study the outcome,
prognostic factors, and sequelae of these reac-
tions. Analysis of this cohort also suggested
benefit; however, the small number of SJS/TEN
patients treated precluded statistical signifi-
cance [47–50]. Similarly, a 2017 analysis of a
cohort of 44 patients (24 treated with cyclos-
porine) revealed a statistically insignificant sur-
vival benefit compared to supportive care [51].

Combination Therapies
SJS/TEN patients were treated with a combina-
tion of IVIG and corticosteroids; however, the
supporting data are equivocal [52–55]. Combi-
nation therapy for SJS/TEN has been compared
to SCORTEN mortality prediction, IVIG alone,
and corticosteroid alone therapy. A statistically
insignificant mortality benefit was observed.
Hence, these observations highlight the need
for further studies [52–55].

The combination of infliximab and high-
dose IVIG was used to successfully treat an
elderly patient with TEN. A 74-year-old female
received trimethoprim-sulfamethoxazole for a
urinary tract infection and developed TEN
(SCORTEN 3). She received a bolus of methyl-
prednisolone 500 mg IV followed by infliximab
5 mg/kg IV and intravenous immunoglobulin
2 g/kg over 5 days. Her skin condition stabi-
lized by the 2nd day of hospitalization and was
noted to improve rapidly, with successful dis-
charge on day 19 and no sequelae at 9 months
[56].

Plasmapheresis
There are a few series and individual case
reports, published between 1985–2002, that
suggested that plasmapheresis may be beneficial
for SJS/TEN. However, there were no statistically
significant improvements in mortality, length
of stay, or re-epithelialization [57–62].

RECENT DEVELOPMENTS

The state of the art in the management of SJS/
TEN continues to evolve based on clinical
practices and retrospective evaluation of previ-
ously treated patients. A 2016 summary and list
of guidelines for management of SJS/TEN was
published in the UK; it also confirms that, as
yet, there is no active therapeutic regimen with
unequivocal benefit [63].

CONCLUSION

The definitive management of SJS/TEN remains
to be established. The importance of supportive
care and identification and withdrawal of
potential offending drugs is underscored; these
are the measures that provide the most proven
benefit to SJS/TEN patients. It is incumbent on
the consulting subspecialists to make these
supportive care recommendations clear as they
differ from the protocol employed for burn
patients with the same body surface involve-
ment. Unfortunately, the data regarding
adjunctive systemic therapy are, thus far,
underwhelming. TNF inhibitors (such as etan-
ercept and infliximab) and cyclosporine A are
promising potential therapies. It is worth not-
ing that the treatment outcomes for cyclospor-
ine, etanercept, and infliximab have been
unidirectional (have only shown benefit) com-
pared with conflicting outcomes described with
many of the other adjunctive therapies. From a
pathophysiologic standpoint, their use should
be efficacious. However, randomized controlled
trials have yet to provide definitive evidence of
improved outcomes with these agents. Table 3
provides a concise listing of recommendations
that can be utilized when caring for patients
with SJS/TEN.
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